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Appendix 1:  ART components and calibration 
The main design features of the ARTs are outlined in Table A.1.  The ART devices were 
designed to use three data streams: 1) temperature via the thermocouple; 2) internal 
refrigerator light (which goes on and off as door opens and closes) via the ambient light 
sensor; and 3) movement via the accelerometer.  Comparing these three data streams in 
what is referred to as a ‘fused data analysis’, enabled confidence in the identification of a 
refrigerator event (opening and closing).  Therefore a refrigerator event based on the 
three data streams (a rise in temperature, the light turning on and recognition of 
movement) gave what is termed a ‘true positive’ i.e. confidence that the refrigerator door 
was opened and closed.  Relying on one data stream such a movement recognised by the 
accelerometer could have yielded a false result (known as a ‘false positive’).  For example, 
if the refrigerator was bumped rather than opened, this ‘activity’ would have been 
recorded on the accelerometer data stream but not the light or temperature data 
streams. (By using the fused analysis of the three data streams, the ‘bumping’ of the 
refrigerator would not be recorded as an open and close ‘event’.   Thus the implications of 
these three forms of sensing are error reduction and confidence that the events reported 
for the refrigerator in this report are true positives.  Only accelerometer data were used 
for the other three sites. 
 
Table A.1: ART components 
ART Component  Description and Relevance 
Type-k thermocouple The Type-k thermocouple has a range of -40⁰C to 125⁰C.  The 
thermocouple samples at a rate of 25Hz (25 readings/sec), has a 
resolution of 0.2⁰C and a sensitivity of ±0.2˚C. A PCB mounted thermistor 
is used to double zero reference the thermocouple providing a calibrated 
read out (see Figure 1.3). 
Tri-axial 
accelerometer 
MEMS based and sampled at 100Hz (100 readings/second). Used for 
detecting sensor movement. The dynamic range is ±2g to ±16g. 
512 MB memory chip NAND flash non-volatile memory used to store the data. It has a 
maximum logging period of 30days at 12.5hz or 14 days at 100hz.  
16 bit microprocessor Used to coordinate data capture. 
Ambient light sensor Silicon Photodiode light sensor.  
USB 2.0 Used for charging the device and downloading the logged data. Charge 
time of approx. 1.5hrs and download speed of 650kb/sec. 
Tri colour LED Small LED that flashes when ART device is set to log. 
Real time clock Clock for time stamping all data recorded.  
Thermoplastic over-
moulding 
The electronics were encased in a food safe thermoplastic (macromelt 
TM) making the ARTs suitable for use in the kitchen environment. 
 
Prior to installation, the ARTs were tested and calibrated.  Temperature testing included 
ART exposure to the full range of temperatures that the devices were expected to 
experience during the feasibility study.  In this test, the accelerometer and light sensors 
showed no signs of deterioration after the experiment and the battery passed a charge 
capacity test.  To confirm the manufacturer’s specification of the temperature calibration 
of the Type K thermocouple, temperature data for three environments (freezer, 
refrigerator, and room temperature) were simultaneously captured using a separate 
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calibrated thermometer (FLUKE289R).  The data from the calibrated instrument and the 
ART device were compared and confirmed. Figure A.1 shows the results of the experiment 
for each of the 3 environments. While the ART devices did show some signs of thermal 
inertia (time taken to settle to a reading) this was not deemed limiting within the scope of 
this feasibility study and was accommodated by extracting data from midnight (00:00) 
following the day of installation.  Future studies placing ARTs into refrigerators should 
allow approximately 6 hours for the ART to settle before taking temperature readings. 
 
 
Figure A.1: Temperature Calibration Check on ART device  
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Appendix 2: KL household consent form 
 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and Design 
 
 
Agreement to participate in Activity Recognition Feasibility Study  
 
Please write ‘Yes’ or ‘No’ in every box  
 
I confirm that I understand what the Activity Recognition Feasibility 
Study is, what it will involve and that I have had the opportunity to ask 
questions and these have been answered satisfactorily  
 
  
I understand that participation in this feasibility study is voluntary and 
that I am free to withdraw at any time without giving any reason and 
without there being any negative consequences.  
 
  
I understand that the information collected from the Activity 
Recognition Feasibility Study  will be kept strictly confidential by the 
research team, it will not be linked back to me personally and I will not 
be identifiable in any report, publication or other output that uses this 
information.  
 
I understand that all the information produced from this feasibility study 
which identifies me or my household will be kept confidential, stored 
securely by the University of Hertfordshire and Newcastle University and 
owned by the FSA; it will be deleted 2 years after the completion of the 
study. 
 
 
I give permission for all members of the research team to have access to 
the information from the Activity Recognition Feasibility Study which has 
been anonymised. I understand that I will not be linked with the 
research materials, and I will not be identified or identifiable in any 
report or publication that results from the research.  
 
  
 
I agree to you using the data collected from the Activity Recognition 
Feasibility Study in reports, presentations, publications and exhibitions 
as long as people cannot recognise me, others from my household or my 
home in them.  
 
 
I agree to take part in this feasibility study and give my permission for 4  
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activity recognition devices to be installed temporarily in my kitchen by a 
member of the research team, for the researcher to return and remove 
the devices after 14 days, for the researcher to ask for verbal feedback 
on what it was like to have the devices installed 
 
 
 
NAME: ……………………………………………  
 
SIGNATURE: …………………………………………… DATE: ………........  
 
RESEARCHER’S NAME: ……………………………………………  
 
SIGNATURE: …………………………………………… DATE:………........  
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Kitchen Life: Exploring Kitchen Practices, Technology and Design 
 
 
Agreement for Household contact details to be provided to Newcastle Team for use in 
Activity Recognition Feasibility Study 
 
Colleagues at Newcastle University are undertaking a feasibility study to test new devices 
that measure activity and temperature in kitchens. They are working with us on the 
Kitchen life project that is being funded by the Food Standards Agency. They are 
particularly interested in measuring the activity and temperature of fridges, sinks and 
cutlery drawers. They have developed very small devices (no bigger than a 50p) which 
record how many times fridges/cutlery drawers have been opened or closed or a tap has 
been turned on/off over a 14 day period. The devices are also able to record the 
temperature inside and outside the fridge.  
 
The team want to collect this data to build up a comprehensive picture of activity and 
temperature patterns for your kitchen. They are looking to recruit households, including 
yours, which have participated in the earlier part of the Kitchen Life study.  
 
To participate, you are being asked for your to consent to: 
 
1) Newcastle being given your contact details 
2) Having 4 devices installed in your kitchen (in the next 6-8 weeks) for a period of 14 
days. 
3) Provide verbal feedback when the devices are being collected to the Newcastle team 
about your experiences of having the devices installed  
 
A researcher from Newcastle University will come to install and remove the devices from 
your home at a time that suits you. The devices have an in built battery and have no wires 
at all.  They will be attached to your fridge/cutlery drawer/taps. The installation and 
removal process will take no longer than 30 minutes in total. The researcher will ask you 
for some verbal feedback about how you felt about having the devices installed when the 
devises are removed.  
 
The researchers will treat all information collected in the strictest confidence and in 
accordance with the Data Protection Act 1998. Everything about you and your household 
will be made anonymous in any reports or presentations from the study so that you 
cannot be identified. More details on what will happen to the information you give is 
provided in the Kitchen Life information leaflet that you received at the start of this study   
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If you are interested in participating in this feasibility study, then please could you 
complete the consent form below that provides us with permission to give your contact 
details to the Newcastle team, led by Dr Mary Brennan.  
 
If you require more information from the Newcastle Team, please do not hesitate to 
contact Mary Brennan Rm. 207, School of Agriculture, Food and Rural Development, 
Agriculture Building, Newcastle University, Newcastle upon Tyne, NE1 7RU; 0191 
2226930; mary.brennan@ncl.ac.uk. 
 
Please write ‘Yes’ or ‘No’ in box and if you answer ‘Yes’ please fill in your full contact 
details and indicate how and when you would like to be contacted.  
 
 
I agree that my contact details (below) can be passed to the Newcastle team and for them 
to contact me to discuss our involvement in the Activity Recognition feasibility study  
 
Name: 
Address: 
 
 
Phone Number (home): 
Mobile:  
Email: 
 
Please indicate  your households preferred time to be contacted by the Newcastle team: 
 
Please tick your households preferred method to be contacted by the Newcastle Team:  
 Phone – home 
 Phone – mobile 
 Email 
 
NAME: ………………………………………………………………………………..  
 
SIGNATURE: …………………………………………… DATE: ………........  
 
RESEARCHER’S NAME: ………………………………………………………..  
 
SIGNATURE: …………………………………………… DATE: ………........ 
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Appendix 3: Report template of household findings 
 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and Design 
 
 
Feedback from the Activity Recognition Feasibility Study 
 
Dear 
 
Thank you very much for participating in the Kitchen Life Activity Recognition Feasibility 
study, funded by the Food Standards Agency. We are very grateful that you allowed us 
into your homes to install the activity devices in your kitchen.  
 
Since we collected the devices from your home on xxxxx, we have been analysing the data 
collected are delighted to present you with our key findings for your kitchen. We thank 
you for your patience during this time.  
 
Four devices were installed into your kitchen for a period of 14 days. These devices were 
monitoring activity and temperature (where appropriate) for your fridge, taps, main 
cutlery drawer and washing machine.   
 
Thank you for participating in this study. If you have any questions about the information 
in this letter please do not hesitate to contact me using the details below.  
Yours sincerely, 
 
 
Mary Brennan 
Rm. 207, School of Agriculture, Food and Rural Development, 
Agriculture Building, 
Newcastle University, 
Newcastle upon Tyne,  
NE1 7RU 
Phone: 0191 2226930 
Email: mary.brennan@ncl.ac.uk 
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Example of reporting findings to households 
 
Your Kitchen 
 Fridge Taps Cutlery Drawer Washing Machine 
1. In total, how often was 
each device opened-
closed/turned on-off over 
the 14 day period? 
 
Your fridge was 
opened/closed a total 
of 421 times over the 
14 day period:  
Your taps were 
turned on/off a total 
of 230 times over the 
14 day period. 
Your cutlery drawer was 
opened/closed a total of 
248 times over the 14 day 
period. 
Your washing machine was 
opened/closed a total of 85 times 
over the 14 day period. 
2. What was the maximum 
number of times each 
device was opened-
closed/turned on-off in any 
one day? 
The max number of 
times your fridge was 
opened/closed in any 
one day was 60. 
The max number of 
times your taps were 
turned on/off in any 
one day was 28. 
The max number of times 
cutlery drawer was 
opened/closed in any one 
day was 29. 
The max number of times your 
washing machine was 
opened/closed in any one day was 
15. 
3. What is the average 
temperature of your 
fridge? 
Temperature readings were taken by the activity device in your fridge throughout the 14 day period. This shows that 
the average working temperature of your fridge is 6⁰C.  
4. How long does it take your 
fridge temperature to 
recover after it has been an 
opened/closed? 
Every time your fridge is open or closed the temperature rises.  On average it takes 83 seconds for your fridge to 
return to the temperature it was when it was opened. 
5. When your appliances are 
used most? 
Your fridge is 
opened/closed most 
between 8-10pm.  
Your taps are used 
most between 7-
9pm.  
Your cutlery drawer is 
open/closed most between 
6-8pm. 
Your washing machine is 
opened/closed most between 2-
4pm. 
6. Based on the data gathered 
across the 4 devices, when 
is the busiest time period in 
your kitchen is?  
Based on the data gathered across the 4 devices, the busiest time period in your kitchen is between 7-9pm with 20% 
of all your activity across the 4 sites taking place during this time period.  
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Appendix 4: Questions relating to ART results letter 
 
UH feedback from KL households about Newcastle University ART results letter 
KL ID ……………….            Date HH spoken to ………………………… 
QUESTIONS RESPONSE OTHER COMMENTS 
Did you receive the feedback letter 
from Newcastle University? 
  
Did you find the letter easy to 
follow? E.G. the format and lay out 
of the letter 
a. If yes why? 
b. If no why? 
 
  
Did you find it easy to understand 
the results presented in the 
summary table in the feedback 
letter? 
a. If yes why? 
b. If no what parts of the 
summary table did you 
find difficult to 
understand and why? 
  
Were you expecting any other 
results to be provided to you? 
a. If yes what other results 
were you expecting? 
  
What, if anything, did you find 
interesting about the ART results for 
your household? 
 
  
Have you any suggestions for how 
the feedback letter and results table 
could be improved? 
 
  
 
 
Did the household offer any further information or ask you any questions about 
the feedback letter? 
 
Information offered by household about ARTs: 
 
Questions asked by HH about ART findings/letter: 
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Appendix 5: Alternative deployment recruitment letter  
 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and Design 
 
Activity Recognition and Temperature Monitoring Feasibility Study  
 
XX/XX/XXXX 
Dear [person’s name] 
My name is Mary Brennan and I am leading a team of researchers from Newcastle 
University who have been funded by the Food Standards Agency (FSA) to explore 
every day ‘kitchen life’ in UK households. The study is being carried out purely for 
social research purposes. We wish to test the feasibility of using some new devices 
to measure the activity levels associated with key appliances and temperature 
patterns in domestic kitchens in the UK. We would liketo get feedback from 
participating households about their experiences of having these new devices 
installed in their kitchen. 
 
We are contacting you as you previously took part in research conducted by 
Newcastle University and gave your consent to be re-contacted about similar 
research projects in the future.We are hoping to encourage a broad range of 
households to take part in the study covering people living alone, those in shared 
accommodation, couples, pregnant women, families, and across all age groups from 
young people to older people, including the over 80s.Whatever type or size of 
kitchen you have, we are really interested in involving you in this study. 
 
We will treat all the information that you provide in the strictest confidence and in 
accordance with the Data Protection Act 1998. Everything about you and your 
household will be removed from any reports or presentations from the study so that 
you could not be identified.  
 
Please find enclosed an information leaflet, which describes the research in more 
detail.  It outlines what would be involved if you choose to take part in this study.  
 
 
If you are interested in taking part in this research please complete the enclosed 
reply slip and short questionnaire.  Please use the stamped addressed envelope 
enclosed to send the reply slip and questionnaire back to us at the university. We ask 
you to reply within two weeks of receiving this letter of invitation.  If you are not 
interested in taking part – please consider telling us why on the form as this will help 
the FSA and Newcastle University to plan future research.  
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Please note that not all those who respond will necessarily be asked to take part as 
we are trying to recruit different household types. We can only include people who 
are able to talk to us in English as we are unable to employ translators.  
 
If you need further information before making a decision, please do not hesitate to 
contact us, via email: mary.brennan@ncl.ac.uk or telephone (0191) 2226930.  
 
We look forward to hearing from you.  
 
Yours sincerely 
Mary 
 
 
 
 
 
Dr Mary Brennan 
Rm. 207, 
School of Agriculture Food and Rural Development 
Newcastle University  
Newcastle upon-Tyne  
NE1 7RU 
Phone: 0191 2226930 
Email: mary.brennan@ncl.ac.uk 
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Appendix 6: Alternative deployment information 
leaflet  
HOUSEHOLD DEPLOYMENT 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and 
Design 
 
Activity Recognition and Temperature Monitoring Feasibility 
Study  
 
Information Sheet 
 
Who are we and what are we studying? 
 
We are a team of researchers from Newcastle University. We are part of a project 
funded by the Food Standards Agency (FSA) that is exploring everyday ‘kitchen life’ 
in UK households.  As part of this research the team at Newcastle University are 
conducting a feasibility study to investigate the potential value of using activity 
recognition and temperatures monitoring (ART) devices to understand when and 
how some key things in the kitchen are in use.  
 
Why have I been chosen?  
 
We are contacting you as you have previously taken part in research conducted by 
Newcastle University and the School of Agriculture Food and Rural Development 
(AFRD). You expressed an interest in participating in future food related research and 
gave us consent to contact you when such research opportunities arose.  
 
Do I have to take part?  
 
Participation in the FSA ART Feasibility study is completely voluntary. You have a 
right to decline the invitation or to withdraw from the study at any time without 
providing any explanation.  
 
What are ART devices?  
 
ART devices are very small sensors that capture activity and temperature data in 
your kitchen. Each device is the size of a 50p piece; each device automatically 
collects data over a period of 14 days.  This data tell us 1) how often key 
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appliances/things in your kitchen are being used and 2) fridge and room 
temperature.   
 
What will it involve if I agree to part?  
 
If you agree to take part in the study, you will be sent 4 ART devices in the post that 
are ready to begin monitoring activities and temperature.  The devices will be sent in 
a specially designed package to protect them. You will be required to keep this 
package and use it to return the devices on completion of the study (the postage will 
be paid for by us).  You will be asked to install the ART devices using a very simple 
guide. You should follow the installation instructions and mount the devices in 4 
locations within your kitchen including:  
 
1. Inside your fridge 
2. On your kitchen tap  
3. On your main cutlery drawer 
 
The fourth location will be chosen by you and should be the appliance you feel you 
use most often from the following list: 
 
Microwave  
Freezer  
Dishwasher 
 
The devices all have a unique three number code written in black marker on them 
and each device has been allocated by the research team to one of the four locations 
in your kitchen.  You will be provided with tape to attach the devices; the tape will 
not leave a mark when removed.  You will also be provided with a return slip to 
record the location, time and date that the devices were installed. After 14 days the 
devices should: 
1. Be removed,  
2. The time and date of removal of the devices should be recorded on the return 
slip.  
3. The devices should be returned using the stamped addressed package that they 
arrived in to: Dr Mary Brennan, Rm. 207, School of Agriculture, Food and Rural 
Development, Agriculture Building, Newcastle University, NE1 7RU  
 
Once you have returned of the devices, the research team will contact you by phone 
to get some feedback on your experiences of having the ART devices installed in your 
home.  The feedback call will last no longer than 15minutes. 
  
Are there any risks by taking part in this study?  
The research team have undergone training in the management of observational 
research. The devices are coated in food safe plastic and are heat and water 
resistant.  
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What if something goes wrong? 
 
Newcastle University has procedures in place for reporting, investigating, recording 
and handling adverse events and complaints from study volunteers.  It is unlikely 
that anything will go wrong during this study. University staff are insured to carry out 
research involving the general public. The University is aware of this research project 
and has approved it.  Any complaint should be made, in the first instance, to the 
researcher identified for this particular study. Any complaint you make will be 
treated seriously and reported to the appropriate authority. 
 
 
Confidentiality 
 
Any information you supply which identifies you will be held in strict confidence, 
viewed only by the named researchers (see below). All personal information that you 
provide is treated in accordance with the Data Protection Act 1998. Anything that 
identifies you and your household will be removed in any reports, publications or 
presentations from the study. If you agree to participate in this study, you will be 
asked when you are completing the consent form whether you would like your 
contact details to be retained on the database of participants interested in being 
involved in food related research.  If you agree, your contact details will be retained 
by Newcastle University for the purposes of contacting you about future food 
related research.  A note will be added to the database to say that you have 
participated in this study. If you would like to withdraw your consent from being 
contacted in the future about other food related research, your contact details will 
be removed from the Newcastle database and you will not be contacted again 
directly by the University in relation to participating in food related research.  
 
What will happen to the results of the study?  
 
The information collected during this research will be analysed by the researchers 
and the Digital Interaction Group at Newcastle University Culture Lab. A report using 
the information collected will be prepared for the FSA which will help them consider 
if the ART devices are useful in food safety research. 
 
Who is funding and undertaking the research?  
 
This feasibility study is funded as part of a larger study called Kitchen Life that is 
being funded by the Food Standards Agency. Kitchen Life is being managed by Dr 
Wendy Wills from the University of Hertfordshire.  The ART Feasibility study research 
team is made up of Dr Mary Brennan, Dr Sharron Kuznesof, Professor Patrick Olivier, 
Dr Cassim Ladha, Dr Bin Gao and Helen Kendall. All are employees of Newcastle 
University. 
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Who has reviewed this study? 
 
This study has been reviewed by the Food Standards Agency and by Newcastle 
University’s Faculty of Science, Agriculture and Engineering’s Research Ethics 
Committee. Full ethical approval was awarded by Newcastle University in June 2012.  
 
Contact details:  
 
If you have any queries, concerns or comments about this study, please 
contact the Following people: 
 
 
 
Principal Researcher: ART feasibility study 
Dr Mary Brennan 
Rm. 207,  
School of Agriculture, Food and Rural Development,  
Agriculture Building, 
Newcastle University,  
Newcastle upon Tyne,  
NE1 7RU. 
 
Tel: 0191 222 6930 
Mob: 07966160308 
Email- mary.brennan@ncl.ac.uk  
 
Principal Researcher: Kitchen Life study 
Dr Wendy Wills, 
Centre for Research in Primary and Community Care, 
University of Hertfordshire, 
College Lane, 
Hatfield, 
Herts 
AL10 9AB 
Tel: 01707 286165 
Email: w.j.wills@herts.ac.uk 
 
Food Standards Agency: Social Science Research Team 
Helen Atkinson, 
Food Standards Agency, 
Aviation House, 
125 Kingsway, 
London  
WC2B 6NH 
Tel: 020 7276 8743 
Email: Helen.atkinson@foodstandards.gsi.gov.uk 
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RESARCHER DEPLOYMENT 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and 
Design 
 
Activity Recognition and Temperature Monitoring Feasibility 
Study  
 
Information Sheet  
 
Who are we and what are we studying? 
 
We are a team of researchers from Newcastle University. We are part of a project 
funded by the Food Standards Agency (FSA) that is exploring everyday ‘kitchen life’ 
in UK households.  As part of this research the team at Newcastle University are 
conducting a feasibility study to investigate the potential value of using activity 
recognition and temperatures monitoring (ART) devices to understand when and 
how some key things in the kitchen are in use.  
 
Why have I been chosen?  
 
We are contacting you as you have previously taken part in research conducted by 
Newcastle University and the School of Agriculture Food and Rural Development 
(AFRD). You expressed an interest in participating in future food related research and 
gave us consent to contact you when such research opportunities arose.  
 
Do I have to take part?  
 
Participation in the FSA ART Feasibility study is completely voluntary. You have a 
right to decline the invitation or to withdraw from the study at any time without 
providing any explanation.  
 
What are ART devices?  
 
ART devices are very small sensors that capture activity and temperature data in 
your kitchen. Each device is the size of a 50p piece; each device automatically 
collects data over a period of 14 days.  This data tell us 1) how often key 
appliances/things in your kitchen are being used and 2) fridge and room 
temperature.   
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What will it involve if I agree to part?  
 
If you agree to take part in the study, a member of the research team will visit your 
home at a time that is convenient to you and they will install 4 ART devices in your 
kitchen.  The ART devices will be installed in the following locations: 
 
1. Inside your fridge 
2. On your tap  
3. On your cutlery drawer 
 
A fourth location will be chosen by you from the following list and should be the 
appliance you feel you use the most often:  
 
Microwave  
Freezer  
Dishwasher 
 
On completion of the installation of the ART devices, the researcher will provide you 
with a stamped addressed package, a removal guide and a return slip. After 14 days 
you will be required to remove the devices in accordance with the instructions in the 
removal guide and record on the return slip the time and date that the devices were 
removed. On removal of the devices, you are required to return the devices and the 
return slip to Newcastle University using the stamped addressed package provided.  
 
Once you have returned of the devices, the research team will contact you by phone 
to get some feedback on your experiences of having the ART devices installed in your 
home.  The feedback call will last no longer than 15minutes. 
 
Are there any risks by taking part in this study?  
 
The research team have undergone training in the management of observational 
research. The devices are coated in food safe plastic and are heat and water 
resistant.  
 
What if something goes wrong? 
 
Newcastle University has procedures in place for reporting, investigating, recording 
and handling adverse events and complaints from study volunteers.  It is unlikely 
that anything will go wrong during this study. University staff are insured to carry out 
research involving the general public. The University is aware of this research project 
and has approved it.  Any complaint should be made, in the first instance, to the 
researcher identified for this particular study. Any complaint you make will be 
treated seriously and reported to the appropriate authority. 
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Confidentiality 
 
Any information you supply which identifies you will be held in strict confidence, 
viewed only by the named researchers (see below). All personal information that you 
provide is treated in accordance with the Data Protection Act 1998. Anything that 
identifies you and your household will be removed in any reports, publications or 
presentations from the study. If you agree to participate in this study, you will be 
asked when you are completing the consent form whether you would like your 
contact details to be retained on the database of participants interested in being 
involved in food related research.  If you agree, your contact details will be retained 
by Newcastle University for the purposes of contacting you about future food 
related research.  A note will be added to the database to say that you have 
participated in this study. If you would like to withdraw your consent from being 
contacted in the future about other food related research, your contact details will 
be removed from the Newcastle database and you will not be contacted again 
directly by the University in relation to participating in food related research.  
 
What will happen to the results of the study?  
 
The information collected during this research will be analysed by the researchers 
and the Digital Interaction Group at Newcastle University Culture Lab. A report using 
the information collected will be prepared for the FSA which will help them consider 
if the ART devices are useful in food safety research. 
 
Who is funding and undertaking the research?  
 
This feasibility study is funded as part of a larger study called Kitchen Life that is 
being funded by the Food Standards Agency. Kitchen Life is being managed by Dr 
Wendy Wills from the University of Hertfordshire. The ART Feasibility study research 
team is made up of Dr Mary Brennan, Dr Sharron Kuznesof, Professor Patrick Olivier, 
Dr Cassim Ladha, Dr Bin Gao and Helen Kendall. All are employees of Newcastle 
University. 
 
Who has reviewed this study? 
 
This study has been reviewed by the Food Standards Agency and by Newcastle 
University’s Faculty of Science, Agriculture and Engineering’s Research Ethics 
Committee. Full ethical approval was awarded by Newcastle University in June 2012.  
 
Contact details:  
If you have any queries, concerns or comments about this study, please 
contact the principal researcher. [Details as household deployment 
above.] 
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Appendix 7: Alternative deployment reply slip  
 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and 
Design 
 
Activity Recognition and Temperature Monitoring Feasibility 
Study  
  
REPLY SLIP  
 
Please answer the following question by circling ‘YES’ or ‘NO’. If the 
answer is no, it would be helpful if you could provide a reason and 
return your response in the pre-paid envelope. This will help the Food 
Standards Agency and Newcastle University in their development of 
projects in the future. 
 
I am interested in finding out more about the ‘Kitchen Life’ ART 
Feasibility Study and have access to a kitchen. 
 
YES    NO (reason): 
------------------------------------------------------------------------------------------------
--------- 
 
------------------------------------------------------------------------------------------------
--------- 
If you answered ‘YES’, please complete this short questionnaire and 
return it in the pre-paid envelope within 2 weeks of receiving it 
 
NAME:  ……………………………………………………. 
 
ADDRESS:  …………………………………………………….  
    ……………………………………………………. 
       ……………………………………………………. 
             ……………………………………………………. 
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TELEPHONE NUMBERS. Please indicate your preferred contact number 
and time of day when it is best to reach you: 
 Home   ……………………………………………. 
 Mobile   ……………………………………………. 
 Other   ……………………………………………. 
 
EMAIL ADDRESS:        ………………………………………………. 
Please circle your answers and provide relevant details as requested: 
 
1. How many people in each of these age groups live in your 
household? 
 0-4yrs …..  5-11yrs …..   12-18years ….. 
 19-34yrs …..  35-59yrs …..   60-79yrs ….. 
 80yrs+ …..  
 
2.  Is anyone in your household pregnant?  If so, when is the baby due? 
 YES   NO  
 Due date: …………………. 
 
3. Do you have any pets which access/live in the kitchen? 
 YES   NO 
 
4. Does anyone such as a relative, neighbour, carer, cleaner visit your 
home at least once a week to do any of the following?  
 
 Clean/wash up Prepare food  Deliver meals (e.g. Meals-on-
Wheels)   
5. Do you sit and eat in your kitchen/diner regularly (several times a 
week)? 
 YES   NO 
 
6. Are any of your kitchen appliances - such as your fridge, freezer, 
washing machine, microwave - located outside the kitchen, for 
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example, in a garage, shed, utility room or cellar? If yes, please list 
which appliances are located outside the Kitchen 
 YES   NO  
 Which appliances?  
 
7.  What type of accommodation do you live in? (circle all that apply to 
you) 
 Terraced house  Semi-detached house  Detached 
 Bungalow   Apartment/flat    
 Maisonette 
 
8. Who else lives in your home? (circle all that apply to you) 
 No -one   Partner/spouse  Children under the 
age of 18 
 Adult relatives  Adults not related to you 
 Other…………………… 
 
9. Of the following kitchen appliances, which (if any) do you use most 
frequently? Please circle the kitchen appliance you use most 
frequently. 
 
Freezer  
Microwave  
Dishwasher  
Oven  
 
 
Please return this reply slip in the stamped addressed envelope 
enclosed to: Dr Mary Brennan, Rm. 207, School of Agriculture, Food 
and Rural Development, Agriculture Building, Newcastle University, 
Newcastle upon-Tyne, NE1 7RU. Thank you. 
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Appendix 8: Feedback questions 
ART Household Feedback Questions  
KL Household Feedback Questions 
During, or after, removal of the ART devices, the researcher asked the following questions:  
1. What did your household think of the ART devices? 
2. How, if at all, did your domestic kitchen routines change during the period in which the 
ART devices were installed?  
3. Does your household have any hygiene or other concerns with respect to the installation 
of ART devices in key sites in your kitchen? 
4. For possible future studies involving ART devices, would you and others in your 
household feel confident about receiving the ART devices by post, installing them 
yourselves and returning them by post to the research team?  
5. Any other comments? 
 
AD Household: Researcher installation/Household Return 
 
On receipt of the ART devices, the researcher contacted the household at a prearranged 
time to ask the above KL feedback questions and the following additional questions:  
1. Did you find the removal instructions clear, easy to understand and follow? 
2. How suitable did you find the packaging for returning the ART devices? 
3. How convenient did you find the system for sending the ART devices back to the 
researcher by post?  
 
AD Household: Household Installation/Household Return 
 
On receipt of the ART devices, the researcher contacted the household at a prearranged 
time to ask the KL feedback questions and the following additional questions:  
1. Did you find the installation instructions clear and easy to understand and follow? 
2. How suitable did you find the packaging in which the devices arrived and which you used 
for returning the ART devices? 
3. Were the ART devices securely contained in the packaging when your household 
received them for installation? 
4. Did you find the removal instructions clear, easy to understand and follow? 
5. How convenient did you find the system for sending the ART devices back to the 
researcher by post?  
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Appendix 9: KL household profile form 
 
Household ID: … …. 
 
Household Demographic Record  
Complete on the basis of information provided by participants on telephone and 
during household visits – transfer some info from screening questionnaire and 
confirm when visit. At final visit, double check that all questions have been covered. 
 
 
1. Number of people in each age group living in the household. 
 0-4yrs ….  5-11yrs ….. 12-18years ….. 19-34yrs …..   
 35-59yrs ..  60-79yrs …..  80yrs+ …..  
 
 
2.  Is anyone in the household pregnant?  
 YES  NO  
 
 
3. Do they have any pets which have access to/live in the kitchen? 
 YES  NO 
  
 If yes, what pets …… 
 
 
4. Who else has access to the kitchen? 
 Pre-school children Primary age children 5-11 Secondary 
school/teenagers  
 Partner   Cohabiting relatives  Non-cohabiting relative 
 Friends/Neighbours Cleaner   Paid ‘help’ (e.g. carer) 
 
 
5. Who lives in the accommodation? 
 Lone household  Partner    Related children
   Unrelated children  Related adults   Unrelated 
adults 
 
 
6. Type of accommodation 
 Terraced house  Semi-detached house  Detached 
 Bungalow   Apartment/flat   Sheltered 
accommodation Maisonette   Other  
 
 
7. Who owns the property and is responsible for maintenance? 
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 Owner occupied  Local Authority   Private landlord 
 Corporate landlord Housing Association 
 
 
 
8.  Is the accommodation in a: 
 City  Town  Suburb  Village  Other  
 
9. Employment status/occupation of ALL adult household members (indicate all 
the categories that apply) 
 
 Full time employment ………………………………………………………  
 
 Part-time employment ……………………………………………………… 
 
 Not in paid employed ………………………………………………………. 
 
 Full-time parent .……………………………………………………………  
 
 Maternity/paternity leave …………………………………………………… 
 
 Voluntary work ……………………………………………………………… 
 
 Carer .……………………………………………………………………….. 
 
 Student ……………………………………………………………………… 
 
 Retired ……………………………………………………………………… 
 
 Works from home ……………………………………………………………   
  
 Sick leave ……………………………………………………………………. 
 
 Other .………………………………………………………………………… 
 
10.  Is there an eating area in the kitchen area? 
YES   NO 
 
Is this used regularly? (several times a week)    YES         NO 
 
 
11. Which of the following appliances do they have? 
Oven   Grill  Hob   Microwave 
Kettle   Toaster  Blender/liquidizer  Baby-bottle 
sterilizing unit 
Fridge   Freezer  Bread maker  Toasted 
sandwich maker 
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Food Processor Juicer  Coffee maker  Dishwasher 
Scales   Other (specify)  
 
 
NOTES:  
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Appendix 10: ART tap position 
 
Tap Installation Sites  Households  
On hot tap pipes (under 
sink cupboard) 
2; 3; 4 
On Hot tap stem 1 
On Mixer Tap stem 5; -18, 20-23 
On Kettle  Household 19 (Household does not use hot tap due to 
old hot water system and the time it takes for hot 
water to reach the sink in the kitchen. Instead 
household uses kettle to heat water for hand washing 
and cleaning) 
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Appendix 11: Alternative installation and removal 
guides  
 
  
 
Kitchen Life: Exploring Kitchen Practices, Technology and 
Design 
 
Activity Recognition and Temperature Monitoring Feasibility 
Study  
 
INSTALLATION GUIDE  
 
This information sheet provides you with all the necessary instructions needed to 
install the ART sensors in your home. 
 
In this package you will find:  
1. 4 x ART sensors  
2. 1 x roll of Adhesive Tape  
3. 1 x Stamped addressed package for return of devices and associated 
paperwork 
4. 1 x Return Slip 
5. 1 x Consent form (study 2b only) 
6. 1 x researcher contact details  
 
You are asked to attach the sensors to the following kitchen equipment:  
 
Your Fridge (inside the fridge door)  
Your main tap (on the mixer spout or on the hot tap if not a mixer tap) 
Your main cutlery drawer (outside)  
***INSERT LOCATION INDICATED ON THE PARTICIPANT RESEPONCE SHEET*** 
Dishwasher (Door/outside)  
Microwave (Door/outside) 
Freezer (Door/outside) 
ART Installation Process 
1. Reading and Signing the Consent Form  
a. Prior to installing the devices, please read the consent form included in 
the package. If you are happy to consent to participating in the study 
please complete the form and place it in the stamped addressed package.  
b. You are now ready to start installing the sensors. 
2. Preparing the Sensors  
Page 28 of 33 
 
a. For each sensor, please note on the sensor table on the reply slip which 
sensor was installed at which site (each sensor has a 3 number code 
written on it in black marker) and the time and date that each sensor was 
installed. 
b. When you are ready to install the 4 sensors, place all four sensors in one 
hand and make a fist (see picture 1). Then clap 5 times. Your sensors are 
now ready to install.  
 
Picture 1: Fist 
 
 
c. Cut a length of tape long enough to attach to each sensor without 
obstructing the wire at the top of the sensor (see picture 2). 
 
Picture 2: Preparing the sensor  
 
 
3. Installing sensor in Your Fridge  
1. Place the sensor on the tape and stick it onto the inside of the fridge door 
(see picture 3).  If you require more than one strip of tape please be 
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careful to ensure that the tape does not interfere with the wire at the top 
of the sensor. The wire at the top of the sensor must be facing upwards 
and the sensor should be positioned in the middle of the door away from 
the hinges of the fridge. If you have problems attaching the sensor to the 
inside of the fridge door (some fridges have an antimicrobial coating that 
prevents items being stuck to the inside of the fridge, please place the 
sensor standing upright in one of the shelves on the inside of the door.   
 
Picture 3: Example of Fridge Sensors after installation 
 
 
1. Installing sensor onto Your Main Tap  
a. Place the sensor on the tape and attach it to the base of your mixer 
tap or the base of the pipe of your hot tap (see picture 4). The wire at 
the top of the sensor must be facing upwards.  
 
Picture 4: The Tap 
 
 
 
 
Page 30 of 33 
 
2. Installing sensor onto the outside of your Main Cutlery Drawer 
3. Place the sensor on the tape and attach it to the front (outside) of the cutlery 
drawer. Make sure the sensor is not obstructing the door handle (see picture 
5). The wire at the top of the sensor must be facing upwards.  
 
Picture 5: Cutlery Drawer 
 
 
4. Your OPTIONAL ART LOCATION (only ONE required) 
a. The Freezer  
Place the sensor on the tape and attach it to the front of the freezer. Make sure the 
sensor is not obstructing the door handle. The wire at the top of the sensor must be 
facing upwards.  (Pictures will be inserted) 
 
b. The Microwave  
Place the sensor on the tape and attach it to the front of the microwave. Make sure 
the sensor is not obstructing the microwave handle. The wire at the top of the 
sensor must be facing upwards. (Pictures will be inserted) 
 
c. The Dishwasher  
Place the sensor on the tape and attach it to the front of the dishwasher. Make sure 
the sensor is not obstructing the door handle (see picture 6). The wire at the top of 
the sensor must be facing upwards. (Pictures will be inserted) 
 
5. Sensor Removal and Return  
a. Please leave all 4 ART sensors in place for a minimum of 14 days from 
the date of installation.  
b. To remove, peel the tape back and remove the sensor. On removal 
and using the sensor table on the return slip, please record the date 
and time that you removed the sensors.  
c. Place the sensors, the completed return slip and your signed consent 
form into the stamped addressed package provided and pop the 
package into the post.  
5. Helpline  
If you have any questions/problems installing the devices please contact Mary 
Brennan on the project helpline (075) 26348425 between 8am-6pm Monday-Friday. 
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Kitchen Life: Exploring Kitchen Practices, Technology and 
Design 
 
Activity Recognition and Temperature Monitoring Feasibility 
Study  
 
 
 
ART SENSOR REMOVAL GUIDE  
 
This information sheet provides you with all the necessary instructions needed to 
remove and return the ART sensors to Newcastle University. 
 
In this package you will find:  
7. 1 x Stamped addressed package for return of devices and associated 
paperwork 
8. 1 x Return Slip 
9. 1 x researcher contact details  
 
6. Sensor Removal and Return  
a. Please leave all 4 ART sensors in place for a minimum of 14 days from 
the date of installation by the researcher.  
b. To remove, peel the tape back and release the sensor. On removal 
and using the sensor table on the return slip, please make a record 
the date and time that you removed the sensors.  
c. Place the sensors and the completed return slip into the stamped 
addressed package provided and pop the package into the post.  
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Appendix 12: Cost analysis of trialled deployment 
techniques  
 
Cost Category KL Households  AD Households  
Researcher 
AD Households  
Self install  
Researcher Time – 
Installation/removal-
Download 
£800/household  £475/household £220/household 
Travel and Subsistence  £300/household £150/household n/a 
Postage and Packaging n/a £15/household £30/household 
Researcher Time- Data 
Analysis (2 days) 
£950/household £950/household £950/household 
Total 
cost/technique/household 
£2050 £1590 £1200 
 
